By using of the Bäcklund transformation, which is related to the standard truncated Painleve analysis, some types of significant exact soliton solutions of the (2+l)-dimensional Broer-KaupKupershmidt equation are obtained. A special type of soliton solutions may be described by means of the variable coefficient heat conduction equation. Due to the entrance of infinitely many arbitrary functions in the general expressions of the soliton solution the solitons of the (2+1 ^d i mensional Broer-Kaup equation possess very abundant structures. By fixing the arbitrary functions appropriately, we may obtain some types of multiple straight line solitons, multiple curved line solitons, dromions, ring solitons and etc.
Introduction
In (l+ l)-d im ensions, the possible types o f local ized excitations like the bell type solitons, kinks, the breathers, compactons etc. have been deeply stud ied. However, the understanding on the possible lo calized excitations in (2+1) and (3+l)-dimensions is quite poor. Recently, it has been found that there exist much more abundant possible localized excitations in higher dimensions. The first type of a (2+1 ^dimen sional soliton, dromion, localized in all directions was found in [1] . The dromions in (2+l)-dimensions may be driven by several straight line solitons [2 -4] and / or curved line solitons [5] .
The (3+l)-dim ensional dromions are also found for some types o f Painleve integrable models [6] , condi tionally integrable models [7] and even for nonintegrable models [8] . The dromions in (3+l)-dimensions may be driven by several plane solitons [7] and/or camber solitons [8, 6] . Very recently, one of the present authors (Lou) had found another type of localized solutions, ring solitons (which are nonzero only near a closed curve), both for some (2+1 )-dimensional nonlinear physics models and for some types of (3+l)-dim ensional models [6, 8 -1 1 ] .
The (l+l)-dim ensional Broer-Kaup-Kupershmidt (BKK) system,

Ht -H xx + 2(HHX
is one of the important integrable models which can be used to describe the propagation o f long waves in shallow water [12] . The Hamiltonian and tri-Ha miltonian structure of the Model had been given by Kupershmidt [13] . Some types o f the special solutions like the similarity solutions of (1) and (2) have been studied by many authors [15 -16] . As for the KdV and Nonlinear Schrödinger equations, the BKK sys tem can also be extended to some (2+l)-dimensional forms. One of the integrable extensions, Hty -Hxxy + 2 (HHx)y + 2 Gxx = 0,
Gt + Gxx+2(HG)x =0 (4) may be obtained from the inner parameter depen dent symmetry constraints of the KP (KadomtsevPetviashvilli) equation [17] .
In this paper we are interested to find some special solutions o f the (2+l)-dimensional BKK system (3) and (4). Especially, we try to obtain some special types o f localized solutions like dromions and the ring solitons.
The Painleve analysis developed by Weiss, Tabor, and Camevale (WTC) [ 18] 
where h(x, t) = h is an arbitrary function o f {x, t}. Substituting (5) and (6) 
-2hG \fx -G\fxx + 2hGox + Gqxx -Gift (12) + 2HqxG\ -2G\xf x + 2hxG0 + 2HoG\x + Got = 0,
-6 f xH0Go + 6f2 xGo = 0.
After finishing some detailed calculations, we find that the overdetermined systems (7 -1 4 ) can be solved by means of the following Ansatz Ho = f x, Go = -fxfy, G[=fxy,
while f{x, y) satisfies the equation
Substituting (15) and (16) into (5), we get a quite gen eral soliton solution of the (2+l)-dimensional BKK equation
where / is given by (16). Because h is an arbitrary function of {.r, t}, a quite simple solution of (16) 
Dromion Solutions Induced by Multiple Straight Line and Curved Line Solitons
For convenience o f later discussion we take the transformation
where xoi, yoi, K, lj1, and are arbitrary constants and M and N are arbitrary positive integers, we obtain the first type o f the multiple straight line solitons. Figure 1 shows the special structure of a two straight line soliton for the field G with Because some types o f time dependent solutions can be included in the solutions quite freely, all the localized solutions of the BKK system may tempo rally evolve in many ways. Especially, the ring type breathers may breath in some different ways, say, a ring breather may change its amplitude and shape (axes of the ellipse) periodically.
Such a richness of localized coherent structures has been found not only for the (2+l)-dimensional BKK system described here, but also for some other impor tant (2+l)-dimensional nonlinear integrable models like the sG, NNV, ANNV and DS equations and even for some (3+l)-dimensional models [6, 8] . We be lieve that this is a general phenomenon in high dimen sions because some types of arbitrary functions may appear in the partial integrations o f high dimensional partial differential equations. Because o f the wide ap plications of the soliton theory in real physics, more about the properties of the high dimensional localized solutions, like the ring soliton solutions, is worth of further study.
